The partial sequences of the first 40 residues of indoleglycerol phosphate synthetase of Escherichia coli and Salmonella typhimurium were determined, and three amino acid differences were observed among the 38 residues compared.
In Escherichia coli and Salmonella typhimurium the genetic information for the tryptophan biosynthetic enzymes is organized, transcribed, and translated in an identical or very similar fashion (1, 4, 23, 24) . Evolutionary divergence of the tryptophan operons of these two bacterial species has been assessed by examination of nucleotide sequence homology and amino acid sequence variation (5, 13) . The primary structure of the tryptophan synthetase a chains (9, 15, 16) and the amino-terminal sequences of anthranilate synthetase components I and II (14) have been compared. The peptide patterns of the phosphoribosyl anthranilate isomeraseindoleglycerol phosphate synthetases of the two species have also been compared (17) . Genetic and biochemical studies have indicated that the amino-terminal half of this bifunctional polypeptide chain is primarily responsible for the synthetase reaction whereas the carboxyl-terminal half is principally concerned with the isomerase reaction (2, 17, 20, 24) . In some bacterial species these activities reside in separate polypeptide chains (7, 12, 19, 22) . In this paper we compare the amino-terminal 40 residues of the indoleglycerol phosphate synthetases of E. coli and S. typhimurium.
(i) E. coli strain trpA2/F'colVB trpA2 and S. typhimurium auxotroph trpD13 (E. coli nomenclature) were used in this investigation.
(ii) Protein purification. The phosphoribosyl anthranilate isomerase-indoleglycerol phosphate synthetase of E. coli and S. typhimurium were purified essentially as described (2) . The protein samples were oxidized with performic acid (11) or substituted by treatment with 4-vinyl-pyridine (8 The procedures used are described in detail elsewhere (10, 14) .
We are indebted to the Reilly 'T'ar Company for the gift of 4-vinyl-pyridine.
The amino acid sequence of the first 40 residues of indoleglycerol phosphate synthetase of E. coli was deduced from six runs on the Beckman sequencer, and the results obtained are summarized in Table 1 . It should be noted that the residues at positions 23, 33, and 38 were identified with some uncertainty. The Gln at 23 follows Gln at 21 and at 22 and although there was very little step overlap in our sequencer runs, it is difficult to be absolutely certain of this assignment. Similarly the relatively high background for Val and Ala at the late cycles makes the assignments of Val at 33 and Ala at 38 somewhat questionable, although probable.
Thirty-eight of the first 40 residues of the indoleglycerol phosphate synthetase of S. typhimurium were identified in three runs on the Beckman sequencer. The residue at position 23 was identified with some uncertainty and no assignment could be made at position 33 or 37.
The amino-terminal sequences of the first 40 residues of the indoleglycerol phosphate synthetases of E. coli and S. typhimurium are compared in Fig. 1 . It is apparent that the partial sequences of the indoleglycerol phosphate synthetase of these two bacterial species are homologous, and, in fact, the sequences of the first 30 residues are identical. The extent of divergence of the amino-terminal sequences of indoleglycerol phosphate synthetase between these two bacterial species is analyzed in Table 2 . For comparison the sequence divergence of anthranilate synthetase components I and II (14) and tryptophan synthetase a chains of the same bacterial species are also presented (9, 16) . Among the 38 residues of indoleglycerol phos- phate synthetase compared three amino acid divergence as was observed with the respective differences are observed, all of which can be anthranilate synthetase component II, and both explained by single base changes. It is evident indoleglycerol phosphate synthetase and anthat the indoleglycerol phosphate synthetase thranilate synthetase component II show somesequences compared indicate the same extent of what less variation than observed with anthra- 
